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ON PARATYPHOID FEVER AND ITS

COMPLICATIONS.1
BY JOSEPH H. PRATT, M.D., BOSTON,

Assistant in the Theory and Practice of Physic, Harvard Medical
School.

As is well known, certain typical cases of typhoid
fever have occurred in which the Griinbaum-Widal
reaction has been persistently absent. In 1897
Gwyn ' studied such a case in Osier's clinic The
classical features of typhoid fever were present.
There was continued pyrexia, enlarged spleen, rose-
spots, delirium, diazo reaction and intestinal hem-
orrhage, but the serum test was persistently negative.
From the blood, however, a bacillus was obtained
intermediate in type between the typhoid and colon
bacilli. It was agglutinated by the blood of the
patient in as high a dilution as 1:200.

bacteriology.
The paratyphoid bacilli, of which Gwyn's micro-

wganisin is a type, are members of a much larger
group which includes the meat-poisoning bacilli, Ba-
cillus psittacosis and the hog cholera bacillus.
This intermediate group has been the subject of
elaborate comparative studies by Harvey dishing,2
Durham:1 and Buxton.•• Members of this group fer-
ment glucose with the formation of gas and thereby
resemble Bacillus coli, but like the typhoid they do
not form indol nor do they produce gas in lactose
media.

The paratyphoid bacilli may be defined as those
members of the intermediate group which produce
typhoidal symptoms in man.

The name paracolon was given by Gilbert5 in
1895 to bacteria intermediate in type between the
typhoid and colon bacilli. Gwyn, following Widal,6
called his microorganism a paracolon bacillus and
some bacteriologists today prefer this name. But
the term paratyphoid used first by Archard and
Bensaude7 in 1890 and reintroduced by Schottmlil-
ler8 in 1901 seems the preferable designation, as
these microorganisms produce typhoidal symptoms
and arc more closely related to Bacillus typhosus
than to Bacillus coli.

There are two species of paratyphoid bacilli.
Buxton4 calls them the « and ß paratyphoids, which
correspond to groups A and B of Schottmiiller's8
classification. The former species or group pro-
duces less gas in glucose media and resembles the
typhoid bacillus in its action on milk. Both para-
typhoids produce an initial acidity in milk and in
Petruschky's litmus whey. With the a paratyphoid
the acidity persists and in litmus whey becomes
quite marked ; with the ß paratyphoid the acidity
changes to a terminal alkalinity.

Both species reduce neutral red to yellow, therein
resembling Bacillus coli. Buxton has shown that
with Bacillus paratyphosus ß the yellow color is per-
manent, while with Bacillus paratyphosus a the red
color slowly returns, until within three weeks or less
the yellow is entirely replaced by red.

notes on three unrecorded cases.

Archard and Bensaude7 reported the first two
cases of paratyphoid infection in 1896. A year

later WidalG isolated a paratyphoid bacillus from
an abscess In the neighborhood of the thyroid gland
and esophagus. In 1898 Gwyn1 reported his case.
No others had been recorded when our first case
came under observation.

Case I. Suppurative orchiiis following a supposed at-
tack of typhoid fever ; Bacillus paratyphosus fl isolated from
pus. C. B., aged twenty-three, :i soldier invalided home
from Cuba, was admitted to Dr. R. W. Lovctt's service
at the Boston City Hospital complaining of swelling of
the testicle. Two weeks previously, while convalescingfrom typhoid fever, the right testicle began to swell.
It became rod and tender, and was incised four days be-
fore admission by Dr. Nicholas Senn of Chicago, at
Montauk l'oint. On examination the right half of the
scrotum is found red and swollen and the testicle is en-
larged. Epididymis not clearly defined on account of
extreme tenderness. There are two incisions discharg-ing pus. Temperature, 99.2°. On Sept. 21 there was a
sudden rise of temperature to 104°. Examination of the
blood for malarial parasites negative. On the followingday an abscess, which had formed between the two in-
cisions, broke externally and pus escaped through three
openings. Two days later the temperature reached
normal. Convalescence was uneventful and the patient
was discharged Sept. 30.

Bacteriological examination.
—

Sept. 21. From the pusand broken-down tissue expressed through the inci-
sions an abundant growth was obtained on blood serum
of a bacillus identical morphologically with the typhoid
bacillus and decolorizing by Gram's method.

Sept. 22: Agar plates made from the scrum culture.
After twenty-four hours' growth circular colonies have
formed. They are about 1 mm. in diameter, semi-trans-
lucent and of bluish white color. The centers are denser
and more opaque. The margin under low power is seen
to be slightly wavy.Sept. 24: The microorganism is actively motile in a
twenty-four-hour bouillon culture, and is not aggluti-
nated by the serum of a typhoid patient, which clumps
the typhoid bacillus in high dilutions. This microorgan-
ism was called Bacillus 48. Its biochemical properties
were as follows:

In 1% glucose bouillon in a Smith fermentation tube
4.9 cm. of gas wore produced in forty-eight hours. At
the end of ten days the column of gas was 4.4 cm. high.
A white floooulent sédiment had formed In the connect-
ing arm. The reaction of the fluid in the open bulb was
2.7% acid. In 1% saccharose bouillon no gas formation.
In ten days an abundant sediment had collected in the
connecting arm. In 1% lactose no gas formation ; some
sediment; reaction 0.86% alkaline. Initial acidity of all
media 1.5% acid to phenolphthalein.

Litmus milk- faintly acid on third day. On eleventh
day alkaline. No coagulation even on boiling.

No indol produced in glucose-free bouillon preparedby Theobald Smith's method.
Animal experiments. — On Oct. 5, 189S, a rabbit was

inoculated subcutaneously with 1 ce. of a twenty-four-
hour bouillon culture of Bacillus 48.

Oct. 27: Serum from rabbit in dilution 1:400 agglu-tinates Bacillus 48. It does not agglutinate the typhoidbacillus in dilution 1 :10. Time limit one hour.
Oct. 28: Large subcutaneous abscess about 4 cm. in

diameter which lias formed at point of inoculation wasopened today. No organisms In cover-slip preparations.
Bacillus 48 recovered in pure culture.

Nov. 5 : Babbit No. 2 inoculated with 1 cc. of a twenty-four-hour bouillon culture of Bacillus 48.
Nov. 10: Deep abscess 3 em. in diameter opened. Ba-cillus recovered in pure culture.
June 13, 1899: Guinea pig inoculated subcutaneouslywith 1 cc. of a twenty-four-hour bouillon culture.
June 15: Swelling 2 cm. in size at point of injection.Weight 455 grams.June 18: Pig appears sick ; apathetic; remains quietlyin one spot. Swelling has increased to nearly the size

of a hen's egg. It is indurated; central portion red.Weight 105 grams.June 24: Found dead. Rigor mortis present. Largeabscess in subcutaneous tissue of abdomen with pockets1Read in part at the Boston Medical Library, Dec. 15, 1902.
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extending in all directions. It has ruptured externally,
but does not communicate with the peritoneal cavity.
Spleen greatly swollen. Axillary and inguinal lymph
nodes swollen and hyperemic and thickly beset with
opaque white areas ranging from a minute point to 2 and
3 mm. in size. Similar nodules disseminated throughout
the abdominal muscles. Gall-bladder contracted into a
cord. On a serum tube inoculated witli a drop of the
heart's blood 78 colonies appeared. Examination showed
Bacillus 48 in pure culture. It was also recovered from
the axillary glands, peritoneum and spleen.

Orchitis is a rare but well-recognized complica-
tion of typhoid fever. Kinnicutt1' in 1901 collected
53 cases in the literature. One fourth of the cases
terminated in suppuration. No other case of orchitis
due to the paratyphoid bacillus has been recorded.

The animal experiments show the marked pyo-
genic properties possessed by this strain of the
ß paratyphoid. After cultivation for eight months
on artificial media it produced a large abscess in a
guinea pig. Libmau's monograph contains the pro-
tocol of a similar experiment with the same amount
of bouillon culture. His strain of ß paratyphoid
bacillus produced at the s\te of inoculation nothing
more than an indurated area not extending to the
muscles.-

Through the kindness of Dr. Mark Richardson I
am permitted to report the following case :

Case II. Cholelithiasis due to Bacillus paratyphosus ß ;typhoid fever four years previously ; recovery. M. K., fe-
male, aged eighteen years. Private.patient of Dr. J. VV.
Elliot. First seen by him in October, 1899. History of
severe pain in right hypochondrium for two years. Ty-phoid fever in 1895.

On Nov. 1, 1899, Dr. Elliot operated. The gall-blad-
der was thickened and contracted about four white fac-
eted calculi, each the size of a chestnut, apparentlyconsisting of pure cholesterin.

Bacteriological examination by Dr. Mark Richardson.
—Cultures were made from the centers of four stones and

from the fluid contained in the gall-bladder. Cover-slippreparations from center of gall-stone show forms which
look like bacilli but can scarcely be differentiated from
surrounding débris.

Nov. 14: Both fluid and stones show pure cultures of
a bacillus with rounded ends; very motile, resemblingtyphoid.

Bouillon.
—

Abundant growth in twenty-four hours;general cloudiness.
Potato.—Moist, yellowish gray growth.Glucose agar.

—

Gas production.
Litmus milk.

—

No coagulation, but alkaline rather
than acid production.

Gelatine.
—

Abundant, moist, grayish white, glistening,
irregular growth. No liquefaction. No reaction, with
typhoid serum in dilution 1:10.

Agglutination tests with patient's blood :
Bacillus from gall-stone: dilution 1:40; good reaction

in live minutes.
Bacillus from gall-bladder: dilution 1:40; reaction

fair.
Bacillus icteroides: dilution 1:10; reaction, slightclumping and loss of motUity.
Bacillus typhosus: dilution 1:10; reaction negative.
Bacillus coli : dilution 1:10; reaction negative.
A further study of this microorganism, called for

convenience Bacillus Kay, has been made by Profes-
sor Theobald Smith, who kindly furnished me with
cultures. He found that il, did not produce gas in
lactose or saccharose media, nor indol in glucose-
free bouillon. It formed alkali in mills;.

Clinical and experimental evidence seems to show
that the typhoid bacillus produces gall-stones, but
this case of cholelithiasis due to the paratyphoid
bacillus is unique. Gilbert and Fournier,10 Mark

Richardson11 and Harvey dishing12 have produced
biliary calculi experimentally by inoculating animals
with typhoid bacilli. Many times has the typhoid
bacillus been obtained from the nuclei of gall-
stones. I reported a case which seems to indicate not
only that the typhoid bacillus produces gall-stones,
but that it produces them quickly.13 During the
third week of typhoid fever symptoms of cholecystitis
developed. At operation seven small, round, soft
and friable biliary concretions, 1 to 3 ram. in size,
were found in the gall-bladder. Cultures from
their centers yielded a pure growth of Bacillus
typhosus.

Iu the present case there was probably an attack
of paratyphoid rather than typhoid fever in 1895,
and the gall-bladder harbored the paratyphoid ba-
cilli for four years. I have studied a case of typhoid
cholecystitis in which it appeared probable that the
typhoid bacilli had been in the gall-bladder for
seven years. Droba1'1 reported a case in which the
typhoid bacillus was obtained seventeen years sub-
sequent to primary infection.

Professor Theobald Smith has told me tliatatfirs£
there was a minor cultural difference between the
bacillus from the gall-stones and the one from the
gall-bladder, in that the former produced a film on
bouillon while the latter did not. This seems to
prove that the bacilli had not simply penetrated pre-
formed porous gall-stones, but that they were im-
prisoned within the stones which had formed about
them, and in four years the property of film forma-
tion had been acquired. Bacilli from both sources

possessed the same agglutinating power.
Only the salient features of the third case will be

given, as it is to be reported in detail by Dr. Henry
Jackson and the writer in another place.

Case III. Paratyphoid fever ; mild course; saphenous
phlebitis; recovery. I). B., male, aged thirty-eight years.
Private patient of Dr. Henry Jackson. On Oct. 28, 1902,
seized witli sharp pain over the umbilicus and region of
appendix. He came to Boston Oct. 30. That morn-
ing the temperature was 102°, the pulse 80. There was
slight, abdominal tenderness; spleen not palpable, but
enlarged on percussion. No rose-spots developed. The
temperature gradually fell but there was some fever for
over two weeks. There was slight tendency to constipa-
tion. The pulse was not accelerated. The Widal test
was negative. There was no leucocytosis. During the
third week saphenous phlebitis of the left leg developed.

Bacteriological examination.
—

On Nov. 19, 8 cc. of
blood wore withdrawn from the left median basilic vein
and distributed among three Erlentncycr flasks, each con-
taining 150 cc. of bouillon. The flasks remained sterile.

Nov. 20 : The blood scrum in 1:10 dilution shows some
clumping of typhoid bacilli without entire loss of motil-
ity in one hour. No dumping in 1 : 20 dilution.

Nov. 29 : Scrum agglutinated Bacillus Kay (gall-stone),
obtained from Case H, completely, with absolute cessa-
tion of motility in dilution I : 100. Cultures from the
urine wore negative. From the feces a typical Bacillus
coli only obtained. It was not agglutinated by the pa-
tient's serum in 1:10 dilution.

Nov. 30: The action of the serum toward various
strains of paratyphoid bacilli was test. The results are
given in the table on opposite page.

These results can be summed up in the statemeut
that the serum agglutinated the « paratyphoids in
high dilutions and failed to agglutinate the ß
paratyphoids and the typhoid bacillus even in a

very low dilution. The importance for diagnosis
of testing the blood with both groups of paraty-
phoids is strikingly shown.
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etiology.

During the past year, especially during the last
six months, numerous instances of paratyphoid in-
fection have been recorded, until now this rapidly
growing group numbers 84 cases.

The disease has a wide geographical distribution.
Cases have occurred in France, Germany, Holland,
Roumania, England, the Philippine Islands and on
this continent in Baltimore, Philadelphia, New
York and Cleveland. The three cases here re-

ported originated in Cuba, Massachusetts, and
Rhode Island.

V. Sioo and V. Negell* found the microorgan-
ism in a well from which the infected individuals ob-
tained their drinking water. Likewise in the cases

reported by De Feyfer and Kayserl8 infection was
through the water-supply. Hiinermann17 showed
conclusively that the disease was spread throughthe barracks at Saarbrt'ick by an infected muske-
teer. In none of the other recorded cases was the
source of the disease known, except in the case of
Schottmtiller's assistant, who apparently contracted
the disease in the laboratory from the paratyphoidcultures with which he had been working.

Epidemics occur. A small one in four families
was studied by De Feyfer and Kayser. Hiiner-
mann reported an epidemic of 38 cases.

The disease affects chietly young adults, although
children and older people are not exempt. Like
typhoid fever, it prevails most extensively in the
autumn.

Bacillus paratyphosus a was the causative micro-
organism in 12 of the cases, Bacillus paratyphosus
ß in 69 ; in the remaining three the species was not
determined. In two instances there was a mixed
infection with Bacillus typhosus. Although Melt-
zer 18 thinks a mixed infection with Bacillus paraty-
phosus is not uncommon in typhoid fever, little
evidence can be adduced in support of this view.

The observation has been made repeatedly that
recovery from one attack of typhoid fever confers
relative protection against a subsequent attack.
Many instances, however, of two attacks in one

person have been recorded. Curschmann ln states
that in his experience two attacks have been by no
means rare, and Eichhorst,20 who has made a care-
ful study of the subject, found among 666 cases of
typhoid fever 28—4.2%—in whom a second
attack had occurred. The interval between the
attacks may be short, only nine months in two of

Cursehmaiin's cases and three months in one re-

ported by Eichhorst. This marked difference from
the complete immunity which exists for some time
after recovery from the acute exanthemata has led
some to deny that any immunity is acquired from
an attack of typhoid fever.

In the recorded cases, as Coleman'-1 suggests, it
is quite possible that one of the attacks was

typhoid, the other paratyphoid. Brill22 reported
a case of two attacks of typhoidal fever within a

year. During the first illness the Griinbaum-Widal
reaction was present but not during the second.
The latter was probably paratyphoid, as it occurred
during an epidemic of 17 cases which he regards
as paratyphoid, although the evidence is not com-

plete.»1
l'ATHOI.OGY.

The disease is a general infection in which local-
izing lesions may be absent. Only four of the cases
were fatal and one of these was a secondary infec-
tion in a case of typhoid fever. In the remaining
three cases there were no ulcers in the intestine and
the Peyer's patches and solitary follicles were nor-
mal. The fact that there was intestinal hemor-
rhage in five of the cases would seem to indicate
that lesions of the intestine do sometimes occur.

The spleen was enlarged. In Strong's case24
alone were the mesenteric lymph glands swollen, and
he admits that the paratyphoid bacillus, which he
isolated from the spleen, may have been a post-
mortem invader. In the two fatal cases of un-
doubted paratyphoid fever the bacillus was not
found in the mesenteric lymph nodes, but it was

present in the heart's blood, liver, lungs and spleen.
V. Sion and V. Negells recovered it also from the
adrenal, cerebral cortex, an area of cerebral soften-
ing, pericardial and pleuritic fluids and a cardiac
thrombus.

In Longcopc'sM case a histological study was
made and the characteristic endothelial proliferation
of the lymphoid tissue described by Mallory M in
typhoid fever was absent.

The fatal cases were all instances of infection
with the ß paratyphoid.

Possibly some of the reported cases of typhoid
fever without intestinal lesions were examples of
paratyphoid infection. Ophiilsa7 has pointed out
that in very few of the cases was the bacteriological
examination sufficient to differentiate clearly the
typhoid bacillus from its allies.

SYMPTOMATOLOGY.

Paratyphoid infection may present all the clini-
cal aspects of typhoid fever. Although the fever
may be severe, and fatal cases have occurred,
it is usually mild. Kurth28 proposed to revive
the term " gastric fever" for thjs disease. Doubt-
less some of the cases of gastric fever and feb-
rícula of the older writers were examples of para-
typhoid. An afebrile case has been reported by De
Feyfer and Kayser.16 Johnston'-9 analyzed the
clinical features of the cases recorded up to June,
1902. He concluded that diarrhea and a termina-
tion of the fever by crises were apparently of more fre-
quent occurrence than in typhoid fever. The duration
of the disease has been from twelve to eighty-four
days. There have been chills at onset,. An initial
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bronchitis has not been uncommon. Epistaxis has
been noted in a number of instances. First and
second relapses have occurred. Rose-spots and a

palpable spleen have been present in about half the
cases. Labial herpes was observed in two cases.
The pulse was usually slow and regular. In uncom-

plicated cases the blood showed no leucocytosis.
The urine frequently contained albumin.

COMPLICATIONS.

The number and frequency of the complications
is a striking feature of paratyphoid fever. All
three of our cases presented them : orchitis in the
first, gall-stone formation in the second and phle-
bitis in the third. Excluding Htinermann's 88 cases,
the clinical details of which have not yet been
published, 40% of the remaining 46 reported cases
exhibited complications. This proportion is doubt-
less too high. It is not probable that 40% of
all the cases of paratyphoid fever that occur present
complications. It should be remembered that many
of the cases would have been regarded as examples
of typhoid fever had not the complications occurred.
Then the bacteriological examinations revealed the
true nature of the infection.

LIST OF COMPLICATIONS IN PARATYPHOID FEVER.

Infection with Bacillus paratyphosus ß.
Bronchitis,
Hypostatic pneumonia,
Lobar pneumonia,
Pleuritis,
Acute mural endocarditis,
Thrombosis of femoral vein,
Embolie softening of brain,
Saphenous phlebitis,
Meningitis,
Peritonitis,
Intestinal hemorrhage,
Suppurative cholecystitis,
Chronic cholecystitis,
Cholelithiasis,
Nephritis,
Suppuratlve orchitis,
Cystitis,
Decubitus,
Furunculosis,
Osteomyelitis,

4 cases
1 case
1 case
2 cases
1 case
1 case
1 case
1 case
1 case
1 case
5 cases
1 case
1 case
1 case
1 case
1 case
2 cases
1 case
1 case
1 case

29 casesTotal,
Infection with Bacillus paratyphosus a.

Bronchitis,
Broncho-pneumonia,
Cystitis,
Thrombosis of femoral vein,
Intestinal hemorrhage,

Total,
Infection with paratyphoid bacillus ; species not determined.

1 case
1 case
1 case
1 case
2 cases

0 cases

Bronchitis, 1 case
Femoral phlebitis, 1 case
Myositis, 1 case
Suppurativc arthritis, 1 case
Cystitis or pyelonephritis, 1 case
Abscess of neck, 1 ease

Total, fi cases

DIAGNOSIS.

Our knowledge of paratyphoid fever is largely due
to the introduction of the practice of making cul-

tures from the blood during life. This procedure is
now known to be a valuable means of early diag-
nosis in typhoid fever at a time when the clinical
picture may not be clear and the serum reaction has
not developed. The typhoid bacillus is present in
the blood very early in the disease and at the onset
of the relapse. Hewlett1"1 pointed this out in 1901,
and his observations have been confirmed by Schott-
müller'11 and others. Kerr and Harris38 state
that in 37% of their cases blood cultures were

positive before the Widal test. The paratyphoid
bacillus, likewise, can be recovered from the blood
early in paratyphoid fever. Blood withdrawn late
in the disease is usually sterile.

In quite a number of instances the diagnosis has
been made by cultivating the bacillus from the
urine or feces and demonstrating that it was agglu-tinated by the individual's blood. In the case

reported by Brion and Kayser33 the microorganism
was isolated from the vagina and rose-spots as well
as from the blood, urine and feces. V. Sion and
V. Negcl obtained it from the sputum in one of
their cases.

The surest way of making the diagnosis is to
cultivate the paratyphoid bacillus from the blood of
the suspected case. But if the organism cannot be
recovered from the blood, urine, feces or some
localized lesion the diagnosis is justified, in the
light of our present knowledge, if the blood aggluti-
nates a paratyphoid bacillus in high dilution and
fails to agglutinate the typhoid bacillus or aggluti-
nates it only in very low dilutions. The blood should
be tested with both species of paratyphoid bacilli.
The necessity of this is shown in our Case III, in
which the serum gave a negative reaction with the
a paratyphoid in 1 : 10 dilution, but completely
clumped the ß paratyphoids in as high a dilution as
1:500.

Our experience shows that a positive reaction in
low dilutions cannot be accepted as evidence of
paratyphoid infection. I recently studied a case of
influenza simulating typhoid fever in which the
blood quickly clumped B. paratyphosus ß (Kay),
with absolute cessation of motility in dilution 1 :10.
Tests in higher dilutions, 1 :20 and 1 : 80, were neg-
ative. Bouillon flasks inoculated with blood from
the median basilic vein remained sterile. In a
week the agglutinative power was lost.

Bain, working in Dr. F. C. Shattuck's wards at
the Massachusetts Hospital, found a case of
typhoidal fever, the blood of which agglutinated B.
paratyphosus ß (Kay) immediately and completely
in dilution 1 :10. In higher dilutions, up to 1 : 200,
there was clumping without loss of motility. There
was no reaction with the typhoid bacillus in dilution
1:10. A culture from the blood, however, yielded
a pure, abundant growth of B. typhosus. The case
died. Unfortunately no autopsy was obtained.

Cases of paratyphoid fever have without doubt
been mistaken for true typhoid fever because the
Grünbaum-Widal reaction in as low a dilution as
1: 10 has been accepted as conclusive evidence of
typhoid infection. Stern34 showed several years
ago that a reaction in dilutions of less than 1 : 30 is
unreliable.

When serum agglutinates one species in veryhigh dilution it frequently is able to agglutinate
closely related species in low dilution. This has
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been proved by animal experiments and it is shown
by the following observations * :

Serum from a typhoid fever patient agglutinated
our stock typhoid bacillus in a dilution of 1 : 8000,
another strain of typhoid bacillus 1 :3000, an

atypical typhoid bacillus 1 :250, the ß paratyphoid
bacillus obtained from the case of typhoid orchitis,
Bacillus 48, 1: 50. It failed to agglutinate a race
of Bacillus coli obtained from normal feces in a dilu-
tion of 1:5.

These results show clearly that the serum re-
action is a special, not a specific test. In reporting
the result of the serum-test the simple assertion
that the Widal reaction is positive does not
suffice. Little weight can be attached to such a

report in distinguishing typhoid from paratyphoid
fever. The dilution, the extent of clumping, the
presence or absence of motility and the time-limit
should be recorded.

PROGNOSIS.

The death rate is low. It is apparently much
lower than in typhoid fever, although broad conclu-
sions cannot be drawn from a limited number of
cases. Only three deaths

—

3.6% —have occurred
among the 83 undoubted cases of paratyphoid in-
fection and one of these was a mixed infection
with Bacillus typhosus.

TAllULATION OF UECOKDED CASES.

1896. Archard and Bensaude,7 Paris.
Cash I. Female, aged twenty-four years. Continued

fever. Complications: myositis; double femoral phle-
bitis, pyelonephritis or cystitis. Paratyphoid bacillus
from urine.

Case II. Female, aged seven months. Continued
fever. Complications: bronchitis; purulent arthritis
of right sternoclavieular joint. Paratyphoid bacillus
from pus in joint.

1897. Widal and Nobécourt,« Paris.
Case III. Male, aged thirty-one years. Abscess in

neighborhood of thyroid. Paratyphoid bacillus from
pus.

1898. Gwyn,1 Baltimore.
Case IV. Male, aged twenty-eight years. Continued

fever, severe course. Complication: intestinal hem-
orrhages. B. paratyphosus a from blood.

1900. Gushing,2 Baltimore.
Case V. Male, aged twenty-seven years. Costo-

chondral abscess following supposed attack of typhoid
fever. B. paratyphosus (intermediate in type between
a and ß) from pus.

1900. SchottmUller,35 Hamburg.
Case VI. Male, aged twenty-six years. Continued

fever. B. paratyphosus a from blood.
1901. SchottmUller,8 Hamburg.
Case VII. Male, aged sixty years. Continued fever.

Complication : hypostatic pneumonia. B. paratyphosus
ß from blood.

Case VIII. Male, aged eighteen years. Continued
fever ; severe course. Complications: bronchitis; slight
nephritis. B. paratyphosus ß from blood.

Case IX. Male, aged nineteen years. Continued
fever. B. paratyphosus ß from blood.

Case X. Male, aged forty-six years. Continued
fever. B. paratyphosus a from blood.

Case XI. Male, aged fifteen years. Continued fever;
severe course. Complications: bronchitis; decubitus.
B. paratyphosus s from blood.

Case Nil. Male, aged twenty-live years. Continued
fever. Serum agglutinated B. paratyphosus 8, dilu-
tion 1:100.

1901. Kurth,2s Bremen.
Case XIII. Female, aged thirty years. Continued

fever. B. paratyphosus ß from urine.
Cask XIV. Male, aged twenty-nine years. Continued

fever. B. paratyphosus from feces.
Case XV. Male, aged twenty-live years. Continued

fever. Serum agglutinated B. "paratyphosus ß, dilution
1:500.

Case XVI. Male, aged eighteen years. Continued
fever. Serum agglutinated B. paratyphosus ß, dilu-
tion 1:500.

Case XVII. Female, aged twenty-three years. Even-
ing febrile temperature. Serum agglutinated B. para-
typhosus ß ; dilution 1 :250.

1902. Brion and Kayser,33 Strasburg.
Case XVIII. Female, aged sixteen years. Continued

fever; two relapses; venous thrombosis, left leg. B.
paratyphosus from blood, urine, feces, vagina and rose-
spots.

Strong,24 Santa Cruz, Philippines.
Case XIX Male. Continued fever. Intestinal hem-

orrhage. Death. Autopsy. 15. paratyphosus ß from
spleen.

Coleman and Buxton,37 New York.
Case XX. Female, aged twenty-eight years. Con-

tinued fever. B. paratypliosus « from blood.

Berg and Libman,38 New York.
Case XXI. Male, aged thirty-three years. Typhoid

fever; secondary paratyphoid infection. Complications:
pleuritis and peritonitis. Death. B. paratyphosus ß
isolated from gall-bladder, blood and urine during life;
agglutinated in dilution of 1 :20 only. B. typhosus
1: 250.

Hume,39 Liverpool.
Case XXII. Male, aged twenty-nine years. Contin-

ued fever; relapse. Complications: intestinal hem-
orrhage; cystitis. B. paratyphosus o from urine and
feces.

Johnston,29 Baltimore.
  

Case XXIII. Male, aged twenty-eight years. Con-
tinued fever. B. paratyphosus a from blood.

CASE XXIV. Male, aged twenty-three years. Con-
tinued fever. B. paratyphosus a from blood.

Case XXV. Female, aged twenty-three years. Serum
agglutinates B. paratyphosus a, dilution 1 :50.

Case XXVI. Male, aged twenty years. Continued
fever. Serum agglutinated B. paratyphosus a, dilu-
tion 1: 400.

Hewlett,3" New York.
Case XXVII. Male, aged thirty-four years. Con-

tinued fever; relapse. Complication: bronehopneu-
inonia. B. paratyphosus « from blood.

Longcope,25 Philadelphia.
Case XXIX. Male, aged twenty-two years. Con-

tinued fever; severe course. Death. B. paratyphosus ß
from blood during life, and at autopsy from heart's
blood, lung, liver and spleen.

Case XXX. Mule, aged thirty-five years. Continued
fever; relapse. B. paratyphosus a from blood.

Hünermann," Saarbrück, Germany.
Cases XXXI to LXVII. Epidemic of continued fever.

A bacteriological study. Clinical aspects to be described
In another paper. B. paratyphosus ß isolated from
stools of one patient and urine of another.

*Tlie serum I usod possessed «roator : tvjvlntïíiiiiIv«* power than
any other I have touted. >io reaction was accoptod ae positivo un-
ios» tlif bacilli woro aggregated Into largo clumps and thoro was
absoluto cessation of iii.itllity. The timo limit was ono hour, hut
tho positivo roactlons were almost always obtained within the llrst
tuteen minutes. All tho tests woro made tho same day.
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De Feyfer and Kayser,10 Erbergen, Holland.
The following six cases occurred in an epidemic

of fourteen cases affecting four families. As bac-
teriological tests were not made in the other eight
cases, they are not included.

Case LXVIII. Female, aged nine years. Continued
fever; severe course. Serum agglutinated B. paraty-
phosus ß, dilution 1: 860.

Case LXIX. Male, aged six years. Continued
fever; glandular swelling. Blood agglutinated B.
paratyphosus 8, dilution 1 : 720.

Case LXX. Male, aged forty years. Continued
fever. Complication : intestinal hemorrhage. Blood
agglutinated II. paratyphosus ß. dilution 1:1440.

Case LXX1. Male, aged forty-four years. Con-
tinued fever. Complication: intestinal hemorrhage.
Blood agglutinated B, paratyphosus p, dilution 1: 7200.

Case LXXII. Female, aged fifty-four years. Apy-
rexia; rapid pulse, rose-spots, dia/.o reaction, diarrhea.
Mixed infection. Blood agglutinated B. typhosus, dilu-
tion 1:720; B. paratyphosus ß, dilution 1:1440.

Case LXXI1I. Male, aged fifteen years. Continued
fever. Blood agglutinated 11. para typhosus ß, dilution
1 :720.

V. Sion and V. Negel,15 Jassy, Roumania.
Case LXXIV. Male, aged twenty-four years. Con-

tinued fever. Death. Complications: acute mural en-
docarditis ; scro-fibrinous pleurits ; bronchopneumonia ;
diphtheritic enteritis; meningitis; embolie softening of
brain. B. paratyphosus ß at autopsy, from cerebral
cortex, area of cerebral softening, heart's blood, cardiac
thrombus, pericardial and pleuritic fluids, liver, spleen,
adrenal and bronchi.

Case LXXV. Male, aged forty years. Continued
fever. 1!. paratyphosus ß from blood.

Case LXXVI. Child, aged four years. Continued
fever ; severe course. Complication : bronchitis. B.
paratyphosus ß from blood.

Case LXXVII. Child, aged six years. Continued
fever. Complication: bronchitis. I!, paratyphosus ß
from blood.

Case LXXVII I. Child, aged eight years. Continued
fever. B. paratyphosus ß from blood and sputum.

1903. Allen,41 Cleveland.
Case LXXIX. Male, aged thirty years. Continued

fever. Complications: suppurative cholecystitis, lobar
pneumonia. li. paratyphosus ß from pus in gall-
bladder.

CASE LXXX. Male, aged twenty-six years. Con-
tinued fever. Complication : cystitis, thrombosis of
left femoral vein. 11. paratyphosus ß from blood and
urine.

Case LXXX1. Male, aged thirty-five years. Con-
tinued fever. Serum agglutinated li. paratyphosus ß in
dilution 1:50.

Pratt, Boston.
CaseLXXXII. Male, aged twenty-three years. Sup-

purative orchitis following attack of supposed typhoid
fever. H. pajatyphosus ß from pus.

Case LXXXIII. Female, aged eighteen years.
Chronic cholecystitis and cholelithiasis. Supposed attack
of typhoid fever four years before. B. paratyphosus ß
from gall-stones and fluid in gall-bladder.

CaseLXXXIV. Male, aged thirty-eight years. Con-
tinued fever ; saphenous phlebitis.

I am greatly indebted to Professor Theobald
Smith of Harvard University, Dr. B. II. Buxton of
Cornell University, and Dr. N. MacL. Harris of the
Johns Hopkins University for furnishing me with
cultures of paratyphoid bacilli, and to Dr. Mark
Richardson for notes on his case.
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TYPHOID FEVER AT THE BOSTON CITY
HOSPITAL IN 1902.1

BY GEORGE G. SEARS, M.D., BOSTON.
Visiting Physician, Boston City Hospital; Assistant Professor ofClinical Medicine, Harvard Medical School.

In reply to the request of your committee to
speak to-night of our experience at the City Hospi-
tal with typhoid fever during the current epidemic,
it will be impossible within the limited time assigned
me to give full statistics of the symptoms and com-
plications. The subject can be presented onlyalong the broadest lines, though special considera-
tion will be given to some of the more important
and interesting features of the disease.

From the 1st of June to the 15th of November
203 cases have been admitted to the medical side of
the hospital. A few still remain in the wards and
have not yet passed the period when accidents are
impossible, so that a slight modification of some of
the figures presented may be required later.

One hundred and thirty-nine of these patients  

were males, 64 females, about 2 to 1, a dispropor-
tion attributable more to the fact that women with
this disease seek hospital treatment less often than
men, than to their greater immunity.

Although children form a very small part of the
City Hospital clinic, there being but 19 among these
cases under sixteen years of age, 136 (nearly 70
%) were found within the first three decades, and
only 11 were over forty. The oldest patient was
sixty ; the youngest nine.

Previous attacks were recorded in six instances,
but as the diagnosis rests on the authority of the
patient it must be accepted with caution.

While a great majority of cases began insidi-
ously, there seemed to be an unusual number in
which the attack was stated to have been suddenlyushered in by severe headache, a chill, or an attack
of diarrhea. This could be only partially attributed
to the occasional neglect of hospital patients to take

1Read at the Boston Medical Library, Dec. 15, 1902.
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